STATE OF CALIFORNIA ~ CALIFORNIA NATURAL RESOURCES AGENCY EDMUND G. BROWN JR., Governor

DEPARTMENT OF WATER RESOURCES
1416 NINTH STREET, P.O. BOX 942836

SACRAMENTO, CA 94236-0001

(916) 653-5791

September 20, 2018

Craig C. Platt

Director of Public Works
California City

7800 Moss Avenue
California City, CA 93505

Subject: The 2017 Validated Water Loss Audit Report

Dear Mr./Ms. Platt;

The Department of Water Resources (DWR) has reviewed California City's 2017
Validated Water Loss Audit Report. California Water Code (CWC) Section 10608.34
directs DWR to review all submitted validated water loss audit reports. Our review finds
that the report addresses the code requirements. The validated water loss audit reports
are posted at our website: https://wuedata.water.ca.gov.

If you have any questions regarding water loss audits and reports, please contact
Todd Thompson at todd.thompson@water.ca.gov or 916-651-9255

Sincerely

e

Vicki Lake

Unit Chief

Urban Water Use Efficiency
(916) 651-0740

Electronic cc:
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Click to access definition Water Audit Report for:|[California City (1510032) ]

I [ clickto add a comment Reporting Year:{ 2017 ||  1/2017-122017 |

Please enter data in the white cells below. Where available, metered values should be used; if metered values are unavailable please estimate a value. Indicate your confidence in the accuracy of the

All volumes to be entered as: ACRE-FEET PER YEAR

To select the correct data grading for each input, determine the highest grade where

Master Meter and Supply Error Adjustments

WATER SUPPLIED 5 Enter grading in column 'E' and J' > Pent: Value:
Volume from own sources: [4] 2,886.808] acre-ftiyr [ + | @ O acre-ftiyr
Water imported: K 2| 406.626| acre-ftiyr =5 @ O acre-ftiyr
Water exported: [ JEl | wa acre-ftiyr ER @ O acre-ftlyr
Enter negative % or value for under-registration
WATER SUPPLIED: { 3,293.434] acre-ftiyr Enter positive % or value for over-registration
AUTHORIZED CONSUMPTION Clickhere: M
Billed metered: IE3 8 [ 6 | 2,624.575| acre-filyr for help using option
Billed unmetered: acre-ftiyr buttons below
Unbilled metered: BES acre-ftlyr Pent: . Value:
Unbilled unmetered: H 8.234| acre-ftlyr O @ [s.234 ]acre-ft/yr
4
B I i... Usebuttons to select
AUTHORIZED CONSUMPTION: [l | 2,632.809] acre-ftiyr Crntage afvatae
supplied
OR
WATER LOSSES (Water Supplied - Authorized Consumption) 660.625| acre-ftiyr g value
Apparent Losses Pcent: v Value:

Unauthorized consumption: BES 2l acre-fiyr 025%] @ O 1 = acreftyr

Default option selected for unauthorized consumption - a grading of 5 is applied but not displayed

Customer metering inaccuracies: I BEM | 4 | 33.222] acre-ftiyr 1.25%] © O acre-fiyr
Systematic data handling errors: 6.561| acre-ft/yr 0.25% C acre-ftlyr
Default option selected for Systematic data handling errors - a grading of 5 is applied but not displayed
Apparent Losses: 48.017| acre-ftiyr
Real Losses (Current Annual Real Losses or CARL)
Real Losses = Water Losses - Apparent Losses: 612.608] acre-ftiyr
WATER LOSSES: { 660.625] acre-ftiyr
NON-REVENUE WATER
NON-REVENUE WATER: { 668.859| acre-ftiyr
= Water Losses + Unbilled Metered + Unbilled Unmetered
SYSTEM DATA
Length of mains: £ 6] 314.0] miles
Number of active AND inactive service connections: i3l 5,209
Service connection density: 17} conn./mile main
Are customer meters typically located at the curbstop or property line? Yes (length of service line, beyond the property
Average length of customer service line: Il boundary, that is the responsibility of the utility)
Average length of customer service line has been set to zero and a data grading score of 10 has been applied
Average operating pressure: [s] psi
COST DATA
Total annual cost of operating water system: 10] $4,034,161| $/Year
Customer retail unit cost (applied to Apparent Losses): 8 | $8.50{ [$/100 cubic feet (ccf)
Variable production cost (applied to Real Losses): L4 $1,064.22| $/acre-ft [use Customer Retail Unit Cost to value real losses

WATER AUDIT DATA VALIDITY SCORE:

| *** YOUR SCORE IS: 53 out of 100 ***

A weighted scale for the components of consumption and water loss is included in the calculation of the Water Audit Data Validity Score

PRIORITY AREAS FOR ATTENTION:
Based on the information provided, audit accuracy can be improved by addressing the following components:
[ 1: Volume from own sources

[ 2: Customer metering inaccuracies ]
[ 3: Variable production cost (applied to Real Losses) |

AWWA Free Water Audit Software v5.0 Reporting Worksheet
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Average Length of Customer
Service Line

The three figures shown on this
worksheet display the
assignment of the Average
Length of Customer Service
Line, Lp, for the three most
common piping configurations.

Figure 1 shows the
configuration of the water meter
outside of the customer building
next to the curb stop valve. In
this configuration Lp = 0 since
the distance between the curb
stop and the customer metering
point is essentially zero.

Figure 2 shows the
configuration of the customer
water meter located inside the
customer building, where Lp is
the distance from the curb stop
to the water meter.

Figure 3 shows the
configuration of an unmetered
customer building , where Lp is
the distance from the curb stop
to the first point of customer
water consumption, or, more
simply, the building line.

In any water system the Lp will
vary notably in a community of
different structures, therefore
the average Lp value is used
and this should be
approximated or calculated if a
sample of service line
measurements has been
gathered.

Click for more
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Description

Apparent
Losses

= unauthorized consumption + customer metering inaccuracies + systematic data handling errors

Apparent Losses include all types of inaccuracies associated with customer metering (worn meters as well as improperly sized meters or wrong type of meter
for the water usage profile) as well as systematic data handling errors (meter reading, billing, archiving and reporting), plus unauthorized consumption (theft or
illegal use).

NOTE: Over-estimation of Apparent Losses results in under-estimation of Real Losses. Under-estimation of Apparent Losses results in over-estimation of Real
Losses.

AUTHORIZED
CONSUMPTION

|tabulate the water exported volume as a separate component and do not "double-count” it by including in the billed metered consumption

—
= billed water exported + billed metered + billed unmetered + unbilled metered + unbilled unmetered consumption

The volume of metered and/or unmetered water taken by registered customers, the water utility's own uses, and uses of others who are implicitly or explicitly
authorized to do so by the water utility; for residential, commercial, industrial and public-minded purposes.

Typical retail customers' consumption is tabulated usually from established customer accounts as billed metered consumption, or - for unmetered customers -
billed unmetered consumption. These types of consumption, along with billed water exported, provide revenue potential for the water utility. Be certain to

component as well as the water exported component.

Unbilled authorized consumption occurs typically in non-account uses, including water for fire fighting and training, flushing of water mains and sewers, street
cleaning, watering of municipal gardens, public fountains, or similar public-minded uses. Occasionally these uses may be metered and billed (or charged a flat
fee), but usually they are unmetered and unbilled. In the latter case, the water auditor may use a default value to estimate this quantity, orimplement
procedures for the reliable quantification of these uses. This starts with documenting usage events as they occur and estimating the amount of water used in
each event. (See Unbilled unmetered consumption)

View
Service

Connection
Diagram

| |JAverage length of
customer service
lline

This is the average length of customer service line, Lp, that is owned and maintained by the customer; from the point of ownership transfer to the customer
water meter, or building line (if unmetered). The quantity is one of the data inputs for the calculation of Unavoidable Annual Real Losses (UARL), which serves
as the denominator of the performance indicator: Infrastructure Leakage Index (ILI). The value of Lp is multiplied by the number of customer service
connections to obtain a total length of customer owned piping in the system. The purpose of this parameter is to account for the unmetered service line
infrastructure that is the responsibility of the customer for arranging repairs of leaks that occur on their lines. In many cases leak repairs arranged by customers
take longer to be executed than leak repairs arranged by the water utility on utility-maintained piping. Leaks run longer - and lose more water - on customer-
owned service piping, than utility owned piping.

If the customer water meter exists near the ownership transfer point (usually the curb stop located between the water main and the customer premises) this
distance is zero because the meter and transfer point are the same. This is the often encountered configuration of customer water meters located in an
underground meter box or "pit" outside of the customer's building. The Free Water Audit Software asks a "Yes/No" question about the meter at this location. If
the auditor selects "Yes" then this distance is set to zero and the data grading score for this component is set to 10.

If water meters are typically located inside the customer premise/building, or properties are unmetered, it is up to the water auditor to estimate a system-wide
average Lp length based upon the various customer land parcel sizes and building locations in the service area. Lp will be a shorter length in areas of high
density housing, and a longer length in areas of low density housing and varied commercial and industrial buildings. General parcel demographics should be
employed to obtain a composite average Lp length for the entire system.

Refer to the "Service Connection Diagram" worksheet for a depiction of the service line/metering configurations that typically exist in water utilities. This
worksheet gives guidance on the determination of the Average Length, Lp, for each configuration.

Average
operating
pressure

This is the average pressure in the distribution system that is the subject of the water audit. Many water utilities have a calibrated hydraulic model of their water
distribution system. For these utilities, the hydraulic model can be utilized to obtain a very accurate quantity of average pressure. In the absence of a hydraulic
model, the average pressure may be approximated by obtaining readings of static water pressure from a representative sample of fire hydrants or other system
access points evenly located across the system. A weighted average of the pressure can be assembled; but be sure to take into account the elevation of the
fire hydrants, which typically exist several feet higher than the level of buried water pipelines. If the water utility is compiling the water audit for the first time, the
average pressure can be approximated, but with a low data grading. In subsequent years of auditing, effort should be made to improve the accuracy of the
average pressure quantity. This will then qualify the value for a higher data grading.

Billed Authorized
Consumption

All consumption that is billed and authorized by the utility. This may include both metered and unmetered consumption. See "Authorized Consumption” for
more information.

— —

Billed metered
consumption

Billed unmetered
consumption

e

All metered consumption which is billed to retail customers, including all groups of customers such as domestic, commercial, industrial or institutional. It does
NOT include water supplied to neighboring utilities (water exported) which is metered and billed. Be sure to subtract any consumption for exported
water sales that may be included in these billing roles. Water supplied as exports to neighboring water utilities should be included only in the Water
Exported component. The metered consumption data can be taken directly from billing records for the water audit period. The accuracy of yearly metered
consumption data can be refined by including an adjustment to account for customer meter reading lag time since not all customer meters are read on the
same day of the meter reading period. However additional analysis is necessary to determine the lag time adjustment value, which may or may not be
significant.

All billed consumption which is calculated based on estimates or norms from water usage sites that have been determined by utility policy to be left unmetered.
This is typically a very small component in systems that maintain a policy to meter their customer population. However, this quantity can be the key
consumption component in utilities that have not adopted a universal metering policy. This component should NOT include any water that is supplied to

neighboring utilities (water exported) which is unmetered but billed. Water supplied as exports to neighboring water utilities should be included
only in the Water Exported component.

AWWA Free Water Audit Software v5.0 Definitions 1



Item Name

Description

Customer
metering
inaccuracies

RPparent waler [0SSes caused Dy e CoECtve Unaer-regisualion of CUSIOMeT Waler Meters. Many custiomer waler meters graqualy wea ss Iarge cumuae
volumes of water are passed through them over time. This causes the meters to under-register the flow of water. This occurrence is common with smaller
residential meters of sizes 5/8-inch and 3/4 inch after they have registered very large cumulative volumes of water, which generally occurs only after periods of
years. For meters sized 1-inch and larger - typical of multi-unit residential, commercial and industrial accounts - meter under-registration can occur from wear
or from the improper application of the meter; i.e. installing the wrong type of meter or the wrong size of meter, for the flow pattern (profile) of the consumer.

For instance, many larger meters have reduced accuracy at low flows. If an oversized meter is installed, most of the time the routine flow will occur in the low
flow range of the meter, and a significant portion of it may not be registered. It is important to properly select and install all meters, but particularly large
customer meters, size 1-inch and larger.

The auditor has two options for entering data for this component of the audit. The auditor can enter a percentage under-registration (typically an estimated
value), this will apply the selected percentage to the two categories of metered consumption to determine the volume of water not recorded due to customer
meter inaccuracy. Note that this percentage is a composite average inaccuracy for all customer meters in the entire meter population. The percentage will be
multiplied by the sum of the volumes in the Billed Metered and Unbilled Metered components. Alternatively, if the auditor has substantial data from meter
testing activities, he or she can calculate their own loss volumes, and this volume may be entered directly.

Note that a value of zero will be accepted but an alert will appear asking if the customer population is unmetered. Since all metered systems have some
degree of inaccuracy, a positive value should be entered. A value of zero in this component is valid only if the water utility does not meter its customer
lpopulation =

Customer retail
unit cost

The Customer Retail Unit Cost represents the charge that customers pay for water service. This unit cost is applied routinely to the components of Apparent
Loss, since these losses represent water reaching customers but not (fully) paid for. Since most water utilities have a rate structure that includes a variety of
different costs based upon class of customer, a weighted average of individual costs and number of customer accounts in each class can be calculated to
determine a single composite cost that should be entered into this cell. Finally, the weighted average cost should also include additional charges for sewer,
storm water or biosolids processing, but only if these charges are based upon the volume of potable water consumed.

For water utilities in regions with limited water resources and a questionable ability to meet the drinking water demands in the future, the Customer Retail Unit
Cost might also be applied to value the Real Losses; instead of applying the Variable Production Cost to Real Losses. In this way, it is assumed that every unit
volume of leakage reduced by leakage management activities will be sold to a customer.

Note: the Free Water Audit Software allows the user to select the units that are charged to customers (either $/1,000 gallons, $/hundred cubic feet, or $/1,000
litres) and automatically converts these units to the units that appear in the "WATER SUPPLIED" box. The monetary units are United States dollars, $.

Infrastructure
Leakage Index
(ILI)

The ratio of the Current Annual Real Losses (Real Losses) to the Unavoidable Annual Real Losses (UARL). The ILI is a highly effective performance indicator
for comparing (benchmarking) the performance of utilities in operational management of real losses.

Length of mains

Length of all pipelines (except service connections) in the system starting from the point of system input metering (for example at the outlet of the treatment
plant). Itis also recommended to include in this measure the total length of fire hydrant lead pipe. Hydrant lead pipe is the pipe branching from the water main
to the fire hydrant. Fire hydrant leads are typically of a sufficiently large size that is more representative of a pipeline than a service connection. The average
length of hydrant leads across the entire system can be assumed if not known, and multiplied by the number of fire hydrants in the system, which can also be
assumed if not known. This value can then be added to the total pipeline length. Total length of mains can therefore be calculated as:

Length of Mains, miles = (total pipeline length, miles) + [ {(average fire hydrant lead length, ft) x (number of fire hydrants)} / 5,280 ft/mile ]

or
Length of Mains, kilometres = (total pipeline length, kilometres) + [ {(average fire hydrant lead length, metres) x (number of fire hydrants)}/ 1,000
metres/kilometre ]

NON-REVENUE

WATER = Apparent Losses + Real Losses + Unbilled Metered Consumption + Unbilled Unmetered Consumption. This is water which does not provide revenue
potential to the utility.
Number of active
AND inactive |Number of customer service connections, extending from the water main to supply water to a customer. Please note that this includes the actual number of
service distinct piping connections, including fire connections, whether active or inactive. This may differ substantially from the number of customers (or number of
connections |accounts). Note: this number does not include the pipeline leads to fire hydrants - the total length of piping supplying fire hyrants should be included

in the "Length of mains" parameter.

Real Losses

Revenue Water

Physical water losses from the pressurized system (water mains and customer service connections) and the utility’s storage tanks, up to the point of customer
consumption. In metered systems this is the customer meter, in unmetered situations this is the first point of consumption (stop tap/tap) within the property.
The annual volume lost through all types of leaks, breaks and overflows depends on frequencies, flow rates, and average duration of individual leaks, breaks
and overflows.

Those components of System Input Volume that are billed and have the potential to produce revenue.

f

Service
Connection
_ Density

=number of customer service connections / length of mains

AWWA Free Water Audit Software v5.0 Definitions 2
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AWWA Free Water Audlt Software'

Example 1a: Million Gallons: Example 1b: Million Gallons: Example 2a: Megalitres: Example 2b: Megalitres:
Reporting Worksheet Reporting Worksheet

BN [ gick to access defintion Water Audit Report for:| c.igy;fﬂsfﬁ;mlb (01-11-010) A et o SETaE ==

Bl [ cicktoadda Reporting Year: 2013 || 7/2012-6/2013
Please enler data in the whie cells below. Where avaiable, metered values should be used; ¥ melered values are unavaiable please estimate a value. Indi your confidk inthe of

the input data by grading each component (n/a or 1-10) using the drop-down list to the loft of the input cell. Hover the mouse over the cell to obtain a description of the grades
All volumes to be entered as: MILLION GALLONS (US) PER YEAR
To select the comrectdata grading for each input, determine the highest grade where

the uiility meets or exceeds al criteria for that grade and al grades below it Master Meter Error Adjustments
WATER SUPPLIED e Enter grading in column 'E' and 'J' —-—>  pcpt: Vale: St
Volume from own sources: JEll lEl 7 7,352.880| MGAYr ENER 37 [0 @ |2854%0 Morve
Water imported: BEll 0.000| MG/Yr B ” ® O ; IMG/Yr
Water exported: 5l JEl n/al 0.000| MGAYr - | 1) ®@ O MGV
Enter negative % or value for under-registration
WATER SUPPLIED: [ 7,067.430| MGrvr Enter positive % or value for over-registration
AUTHORIZED CONSUMPTION Click horo: [EN
Billed metered: Il IEl s 4,782.250] MG/Yr for hel using option
Billed unmetered: B Bl na 0.000| MG/Yr buttons bolow
Unbilled metered: ISl ISl 7 27.757| MGAYr Pent: Vale:
Unbilled unmshred --_] 157.790! MG [ [0 @ 157790 MGIYr
Unbilled U d tered is greater than the recommended default value A
AUTHORIZED CONSUMPTION: Ml | 4,967.797 | Morve
supplied
E
WATER LOSSES (Water Supplied - Authorized Consumption) i 2,099.633| MG/Yr jie
Apparent Losses ¥ i e Pent: v Vake:
Unauthorized consumption: -- : 17.669| MGV lo02s%l® O | |Morvr
Default option sel d for thorized consumption - a gadmgingE applied but not displayed
Customer metering inaccuracies: B t 111.220/ MGrve [ 2 26%| ® O [MGYr
Systematic data handling errors: [l Bl 5 11.956| MGAYr 1 025% @ O | Mo
Default opti lected for Sy tic data handhng errors -a grading of 5 is applied but not displayed

Apparent Losses: Wl [ 140.844| mervr

Real Losses = Water Losses - Apparent Losses: =2 !::;].95878797 MG/Yr
WATER LOSSES: ! 2,099.633| MG/Yr
NON-REVENUE WATER
NON-REVENUEWATER: M8l [ 2285.180] Mo
= Water Losses + Unbiled Metered + Unbiled Unmetered
SYSTEM DATA
Length of mains: JEll Il 4 1,236.5| mies
Number of active AND inactive service connections: Jell 5l 7 | 55,256
Service connection density: BN 45| conn./mile main
Are customer meters typically located at the curbsiop or property line? [ dTY_e_;] (ongth of sewvice line,

the property
Average length of customer senvice line: S boundary, that i the responsiiiy of the utily)
Average length of customer service line has been set to zero and a data grading score of 10 has been applied

Average operating pressure: IEM{ BBl +1[ 1453 psi

COSTDATA
Total annual cost of operating water system: JEll - 10 $33,630,676| S$Year
Customer retail unit cost (applied to Apparent Losses): IS BBl 0] $3.22({$/100 cubic feet (ccf)
Variable production cost (applied to Real Losses): ] -;ﬁ_] $335.94 § gallons [T Use Customer Retail Unk Cost 1o value real ksses

WATER AUDIT DATA VALIDITY SCORE:
| *# YOUR SCORE IS: 72 out of 100 **
A weighted scale for the components of consumpton and water loss is included in he calculation of he Waker Audit Data Validity Score
PRIORITY AREAS FOR ATTENTION:

Based on the inrmation provided, auditaccuracy can be improved by addressing the following components
I 1: Volume from own sources —I
[ 2:Varlable production cost (applied to Real Losses) |
[ 3:Unauthorized pti |

AWWA Free Water Audit Software v5.0 Example Audits 1



Performance Indicators:

Operational Efficiency:

. { Non-revenue water as percent by volume of Water Supplied:
Financial

Water Audit Report for:|City of Asheville (01-11-010)

Reporting Year:| 2013 712012 - 612013 |

**YOUR WATER AUDIT DATA VALIDITY SCORE IS: 72 out of 100 **

Apparent Losses: | 140.844 [MG/Yr

+ Real Losses: | 1,958.789 MG/Yr

= Water Losses: | 2,099.633 [MG/Yr

IEN  Unavoidable Annual Real Losses (UARL): | 794.34MG/Yr
Annual cost of Apparent Losses: | $606,265|

Annual cost of Real Losses: |

$658,036] Valued at Variable Production Cost

Return b Reporing Worksheetto change this assumpibn

32.3%|

Non-revenue water as percent by cost of operating system: |

3.9%| Real Losses valued at Variable Production Cost

6.98|galonslconnedionlday

Real Losses per service connection per day:

97.12|gallons/connection/day

Real Losses per length of main per day*:

N/A|

Apparent Losses per service connection per day: L
l
l
l

Real Losses per service connection per day per psi pressure:

W]galonslconnectbrﬂdayl psi

From Above, Real Losses = Cument Annual Real Losses (CARL): [

1,958.79| milion galonsfyear

Infrastructure Leakage Index (ILI) [CARUUARL]: |

247]

* This perform ance indicator applies for systems with a low service connection density of less than 32 service connections/mile of pipeline

AWWA Free Water Audit Software v5.0

Example Audits 2
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